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ABSTRACT 

This study sought to determine the effects of prior 
knowledge on the achievement of undergraduates in an economics course 
at the Open University of the Netherlands (OuN) . A total of A9 law 
and 39 economics students were given 4 instruments to test prior 
knowledge of economics, presented with a learning unit from the 
course "Economics and Money,'* and then post-tested on subject 
mastery. Multiple regression analysis of the results demonstrated 
that prior expertise accounted for 16 to 17 percent of the variance 
in posttest scores. The results indicated that study time was not a 
relevant independent variable and did not help explain variance in 
posttest scores. (Contains 16 references.) (MDM) 
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ABSTRACT 

This rtport reflects the result of a research project^ Involving economics and law students, and 
focusino on the quality and iipact of their expertise (or prior knowledge) in relation to the 
course **Economics and Money**. Special attention was paid in this project towards the construction 
of different tests to be able to grasp the complex nature of prior knowledge at the content level. 
\n relation to the quality of expertise, the results of this project could reveal that economics 
and law students possess a coinposite of different expertise cocnponents. In relation to the impact 
of prior knowledge on the acquisition of subject-oriented knowledge, regression analysis shows 
that expertise accounts for 16-17X of the variance in posttest scores. Although this percentage 
is limited, further analysis could reveal that especially optimal requisite knowledge and 
mathcaiatics is important in this perspective. These results are important since they might be 
helpful to guide future initiatives to st^sport students in the initial stage of their studies to 
cope with the demands of specific domains to be studied. In the actual study, also 'study time' 
was used as an independent variable to hypothesize about differences in expertise in the impact on 
the acquisition of new subject matter. No significant findings could be derived to support 
hypotheses in this context. 



JL INTRODUCTION. 

Earlier research and overviews of recent theories and research concerning the effect of prior knowledge 
(expertise) on learning, indicate that prior knowledge is one of the most important educational variables 
(Dochy» 1988). We define prior knowledge or expertise as the domain-specific knowledge and skills, 
available and necessary to tackle specific learning tasks. Domain is considered to be the total knowledge 
base related to an academic discipline, for exanq>le psychology, medical science or economics. 
In order to investigate prior knowledge phenomena and their potential in^pact <m the learning process, we 
conducted a series of experiments with the course ^Economics and Money*. This is a multi-functional 
course, v^ch means that it is part of and supposed to fit for all students in different curricula within the 
university. 

The actual research, discussed in this text, is based on earlier findings and can be considered as an attempt 
to validate a new approach to the evaluation of the quality and impact of expertise in a specific domain. 
The specificity of our approach is described in part 2 of the text v/hea discussing the theoretical 
background. In our approach, special attention is paid to the omstruction of a set of expertise tests to 
measure a complex of expertise components. After summarizing the research procedure and the research 
Insults, in^rtant implications of the actual study for future investigations are presented. 
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2. THEORETICAL BACKGROUND. 

Both from «i experieatud point of view ( Miller Cleary» 1989) and from the researcher's point of view 
(Glaser» 1984) the in^port&nce of prior loaowledge is stressed. Glaser (1984) states for instance that in 
education and thinking* "people continually try to understand and think about the new in terms of what they 
already know*. Earlier research and our own research have tried to detect the impact and the quality of 
expertise. We review - in short - some basic research results in order to put the actual research in context. 

Although - in literature - the inq)act of prior knowledge is often stressed so intense that all learning might 
depend on it (Resnick» 1983)» also other factors like student characteristics do influence the learning process 
and can interact with the in^Mct of prior knowledge. But» it is yet not clear which personal or contextual 
variables play a significant role in this context (Ferguson-Hessler» 1989). Moreover, research indicates that, 
if different variables are taken into account, 'prior knowledge* always has the strongest general effect and 
overrules other variables in descriptive and declarative models (Ethington, 1990; Bruinsma and Gearts, 
1988). This predominance of expeitise in learning brings Glaser (1987) to the conclusion that the 
assessment of factual knowledge should be stressed or studies should be conducted to assess the knowledge 
state of the learner. A commcm practice in this perspective is the explicitation of the rules that can accoimt 
for systematic error patterns in task-performance. The explicitation of these rules can help to construct 
declarative models of understanding. Typical exanq>les of this approach are Siegler's rule assessment 
approach in science concepU$ (1981) and Brown and Burton's *buggy* system iu arithmetic con4)utation 
(1978). 

In our own research projects, expeitise was analyzed in relation to an introductory course in economics. 
The results of a first project suggested that differences in expertise are to be foiuxd between economics 
students and law students. These differences were derived from differences in pass rates and niunber of 
examination trials (Dochy & Bouweas, 1990). 

A further investigaaon of *the Heerlei Group* revealed that these differences are not significant in terms of 
differences on university test scores. Nevertheless, multiple classification! analysis (MCA) shows very 
consistent trends : eccmomics students score systmatically higher than law students. It could also be shown 
that no personal or contextual variables are useful as indicators of a student^s prior knowledge (Dochy, 
Bouwens, Niestadt, Wagemans, 1991). In this latter study, 76 variables (i.e age, sex, prior education, 
motives, work experience, etc.) which could give a direct or indirect indication of a subject's expertise, 
were introduced. 

The research results discussed above have in conmion that they stress the inqx)rtance of future research, 
focusing on the detection of specific measures of expertise vMch can shed light on specific component of 
expertise. The actual research is an atten:q>t in this direction : we want to grasp a students* prior knowledge 
and its inqtact on learning, by concentrating the initial focus on the construction of a set of prior knowledge 
state tests. In past research, existing course-related tests were mostly used to assess prior knowledge (De 
Corte, 1991), without differentiating between types of expertise along certain dimensions (Dochy, 1990). 

This tesearch invoked different tests, varying along this content dimension. In subsequent investigations, we 
will search the influence of educational, epistemological and psychomstrical dimensions. 

In the actuil investigation, prior knowledge or expertise is defined as the overall domain-specific knowledge 
and skills, available before the execution of a certain learning task. *Domain-specific* refers to what is 
specific for a science i.e. a science discipline. In our case, this domain is ^economics* which can be sub- 
divided into different subject matters, e.g. accountancy, financing, etc. 

In order to define the variants along the content dimension, content experts (i.e. economists) were asked to 
ascertain types of content knowledge that influence learning results. Moreover, we also reviewed the types 
of tests used in literature. 

Within the tests, used to grasp an individtuls* mastery of the domain, we can distinguish a tripartite, i.e. 
subject-oriented knowledge sUte tests (SO-KST). mathematics tesU (MA-KST) and optimal requisite 
knowledge sUte tests (OR-KST). 
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Figure 1 ^ves an oveiview of thete types of diffimat tests in relation to the donuun of economics. 
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Optiaal requisite knowledge state test 
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Subject-oriented tests 
Cross* sect ion tests 



Figure 1: Different knowledge state tests in relation to the dosuiin. 



This investigation focuses on subject-oriented knowledge (SO) and a crojs-section of SO knowledge, i.e. 
optimal requisite (OR) knowledge and mathematics (MA) knowledge^ Optimal requisite knowledge is this 
part of prior knowledge that is. according to content experts, necessary to start the study of the learning 
task/course under optimal conditions. 

Based on our earlier research (Dochy. 1988). we expect that higher scores on subject-oriented and cross- 
section expertise tests will result in higher scores on a posttcst. We do not expect differences between 
student types (ES and LS). following the results of ex post facto research 2 (Dochy. Bouwcns. Niestadt. 
Wagemans. 1991). Nevertheless, we rq)licated the analysis with the 'student type*-variable. although the 
current research focuses on the quality and impact of expertise. The main reasons for this are : 
- this investigation differs fundamentally from the former ex post facto research in this sense that there is a 
treatment of the experimental group; - secondly, our focus on a broader scale of knowledge state tests could 
result in emerging differences as suggested in ex post facto research 1 (Dochy & Bouwcns. 1990). 
Also study time was introduced as an independent variable. According to the "accessibility" theory (Spilich. 
Vesonder. Chiesi and Voss. 1979) and the "rcpresentotion-saving" theory (Johnson and Kierai. 1983). more 
prior knowledge leads to shorter study time. This upptm also from our research among experts* (Dochy. 
1989). Also the explanatory model of Bruinsma and Gcurts (1988) sUtes that stvidy time is a central factor 
in getting good study results. The basic idea bdiind aU this is the connection betwesai level of expertise and 
study qpeed. resulting in higher scores. 



i.e. experts in cognitive and educational psychology. 
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2^ RESEAROa DESIGN. 



3.1 HTppthescs 



Taking into account the theoretical background of the current investigation, the following two groups of 
hypotheses can be put forward : 

1. The qpiality of expertise in ES and LS : 

- The overall expertise of ES and LS do not differ. 

- ES and LS do not possess a different composition of expertise 
components. 

2. The impact of expertise and expertise levels on knowledge acquisition: - Expertise influences the 
posttest scores. 

Specific expertise con^nents influence the posttest scores. 
Students with better expertise obtain higher scores for the 
posttest scores. 

3. The role of study time: 

' Shorter study time reflects higher levels of expertise and results in posttest scores related through 
study time. 

3.2 Research population 

Subjects in this study are enroled as students of the Economics and Law Faculties of the University of 
Limburg. The choice for this research populatira was based on sevend • practical - considerations and a 
number of research findings. Although the actual research is set up in an C^»en University context and it is 
our intention to apply the research results jfbr this context, it iqjpears to be vexy difficult to involve a large 
san^le of the Ou population in experiments. The latter is espedally true if the research implies grouping of 
students studying a specific course, having to con^lete a specific task at a specific place on a specific date 
and time. In our opinira, extnq>olation of research findings from students involved in regular highei 
education to students in a Ou*setting is possible. Research revealed for instance that personal and contextual 
variables are not significant indicators of students* prior knowledge (Claeys et.al., 1981; Dochy, Bouwens, 
Niestadt, Wagemans, 1991), thus indicating that the type of university-setting might have only a minor 
influence in this perspective. The selected population seems therefore to be appropriate for testing the 
specific set of hypotheses. 

Aiming for a san^>le of hundred subjects, 110 students were selected at random. From this initial sample, 
88 (39 ES and 49 LS^ subjects could be involved in the entire experimental procedure. 



* LS rtfen to Law Stttdemt; ES refers to Ecooomict Studeou. 
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3.3 Instruments 

3.3. 1 Description of the research instruments 

In this investigation the construction of a set of five 4ion tests was based on the following coiisiderations: 
in order to detect the differential role of conq>onents of prior knowledge, the tests should reflect these 
con^xments; 

the student load for conq)leting the tests should be restricted; 

the research procedure i^ould be restricted to the time limit of one day; 

within this time limit there should be enough time for students to con^lete the learning task. 

The following tests are used : 

A SO-KST: This test includes 12 multiple-choice items (4 alternatives) and is related to learning imits 
14 and IS of the "Economics and Money" course. Validity of the test was checked by content experts 
vAxo evaluated if the items were rq)resentative for the subject**matter. 

An OP -KST: This test consists of 8 items (open*ended or multiple-choice), each of them representing 
a set of sub-items (17 in total). Construction of this test was based on the opinion of economics 
experts who identified and ^plicitated the optimal requisite knowledge for the execution of the 
learning task. 

A ME-KST: This subject-oriented tests covering the subject-matter of micro-economics coxusists of 11 
items. This is a representative san^le of the itembank of the Maastricht Economics Faculty. Items 
arc of the true/false type. 

A MA-KST: This test, cross cutting the domain, contains 28 items. The test is based on a self- 
evaluation test of the Antwerp University. 

A posttest (S0-KST2): Ihis test, consisting of 12 items is a parallel test-version of SO-KST. 

33.2 Bsychometric qualities of the research instruments / 

During test-construction of the tests, special attention was paid to content-validity. Tb^ was realized by 
involving content experts (SO-KST, OR-KST) or by using valid item banks (ME-K^-^A-KST). 

To assess the reliability of the tests, the or-coefficient was calculated. 



Item-test correlation for all tests reveals that there are no items with negative or low correlations to the total 
score. Nevertheless, reliability is to be considered as rather low, mainly due to the limited amount of items 
in the tests. It is generally accepted that a test needs 40 items to reach a reliability of .80. For the micro- 
economics KST, it is to be said that this tests is an excerpt of a domain-referenced item bank, in which 
items are located covering the whole domain, thus not measuring a homogeneous set of sub-aspects. For the 
MA-KST holds that the original Antwerp test (ref. Dijck) had a reliability of .85. 



Table 1: Reliability of tests. 



alpha 



SO-KST 
OR-KST 
ME-KST 
NA-SCST 
S0-KST2 



.4050 
.6899 
.4382 
.8233 
.2339 
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3.4 Research procedure 
The research procedure consists of 10 phases : 
Registration and introductory session. 

During this session, the main aim of the research project and the research procedure was outlined. 

- The administration of the four expertise tests : 
SO-KST (± 20 min.) 

OR-KST (± 45 min.) 
ME-KST (± 15 min.) 
MA-KST (± 45 min.) 

A first study period (± 45 min ) : during this study period the students studied the text of learning unit 
14 & 15 of the course "Economics & Money", llie study task was limited to the individual going 
through the course text. There was no ccmtrol of individual approaches towards the study task. Text- 
support was equal to the regular support provided in Ou*courses. 
<• Lunch tinse (30 min.) 

« During a second study period (± 45 min.)» the students could continue with their study of the course 
text. 

- Administraticm of the posttcst (±15 min.). 

- Ccmcluding session. 

Th^ administration of a set of expertise tests was a specific feature of this research as explained in the 
introductory parts of this text. 

The overall procedure was timed according to a strict time schedule, but avoiding time stress or fatigue. In 
this way, the net study time i*e* the time effectively utilized for studying was registered. 
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^ DISCUSSION OF THE RESEAR CH RESULTS, 



4*1 General results 

Table 2 gives an overview of the mean scores and the standard deviation of the student-scores for the four 
different prior knowledge tests and the posttest : 

Table 2 : mwr* scoras for the prior knowltdge ttsts 
and the potttest 





■1 


std. dev. 


SO KST 


5.0 


2.05 


OR KST 


8.5 


3,84 


NE KST 


3.6 


1.89 


KA KST 


12.8 


5.43 


POSTT. 


6.6 


1.77 


PKSTl 


30.0 


9.87 


PKST2 


21 .A 


6.92 



To calculate a general measure of expertise, the scores for the four prior knowledge tests have been added 
to each other (PKSTl). Correlation analysis between the four expertise tests reveals that the optimal 
requisite test and the mathematics*test do correlate to a high extent (.635*)^. This is to be expected, since 
the optimal requisite test contains items, based on the mathematics domain. Since both tests measure • to a 
certain extent • the same type ot expertise, a second general measure of prior knowledge has be» 
calculated, excluding the scores for the optimal requisite test (PKST2).' 

The mean and standard deviation of both general measures of expertise can also be fo^d in table 2. 
4,2 The quality of expertise in economics. 

4.2.1 The overall expertise of Economics Students (ES) and Law Students (LS) is not different. 

Analysis of variance of the overall expertise scores (PKSTl & PKST2) of ES and LS reveals significant 
differences in expertise level of the two groups^. Table 3 shows the mean scores of the two groups of 
students, the maximum score and the analysis of variance statistics : 



Table 3 : Differences fn expertise between LS end ES 





•1 








MCA 




ES LS 


aiax 


F 


PF 


ES LS 


PKSTl 


35.94 22.38 


59 


76.38 


.000 


6.01 -7.55 


PKST2 


25.37 16.33 


51 


63.61 


.000 


4.00 *5.03 



The second part of the Uble shows the results of the multiple classification analysis. The mean deviance of 
the mean of ES is always positive and always negative for LS. These significant differences in expertise 
between ES and LS are in contradiction with our earlier findings (Dochy et.d., 1991; ex post facto research 
2). In our opinion this may be due to the effort * in the actual project * paid towards the construction of a 
variety of instruments to measure expertise. In this way, the instruments are more sensible to measure 
diffe«^ces in expertise. As a consequence it is interesting to check whether the actual composition of 
expertise components is different in law and economics students. 



» ^ p < .001 

* Tba vatianctt of ES and LS art aqual for both fenenl muntret of cxparttK (t4ait). 



13 



Andyib of the QutUty and Impact of Expexttse in EcoDomy tad Law Studcott 



p. 8 



4«2.2 ES and LS do not possess a different composition of expertise componuits. 

As expected from the former analysis* there are specific differences in the composition of expertise 
conqxments in LS and ES^ : 

Tablt 4 : Oifftrtncts in txpertist coapontnts bctw««o LS and ES 





ai 










MCA 




ES 


LS 


nax 


F 


pF 


ES LS 


so KST 


5.73 


4.05 


12 


17.44 


.000 


.75 -.945 


OR KST 


10.57 


6.0S 


8 


45.54 


.000 


2.00 -2.52 


NE KST 


3.98 


3.10 


11 


4.84 


.030 


.39 -.49 


MA KST 


15.65 


9.18 


28 


47.18 


.000 


2.87 -3.60 



The results in table 4 are very consistent. With the excq)tion of the test scores for ME KST (.001 > p < 
.05)» there is a significant difference between ES and LS in relation to the q>ecific expertise components. 
Moreover* each time the same trend is to be found (cfr. mean scores and MCA) : the expertise level of ES 
is higher than the expertise level of LS. These differences are extremely high for the optimal requisite test 
and the mathemati&i expertise test. As indicated earlier, the optimal requisite test correlates to a high extent 
with the mathematics expertise test since the former contains items inlying mathematics. This in^lies that 
the SO KST and the MA KST seem to be of main inqportance v/bai describing differences in expertise 
between ES and LS. 

This finding cou^I be of interest v/hen looking at the potential inqwct of expertise on learning. Has, e.g. 
mathensatics expertise an inqxntant intact on learning subject'Kmented knowledge in relation to economics ? 



4.3 The impact of expertise on knowledge acquisition* 
4*3.1 Expertise influences the posttest scores. 

In order to be able to measure the impact of expertise on learning new economics knowledge, a subject- 
oriented posttest^ was administered to all students after an experimental treatment. During this treatment, 
all students received a specific study task. 

To detect the impact of expertise on the knowledge acquisition regression analysis has been used to define 
the extent to which the prior knowledge scores help to explain the variai;^ in the results for the posttest. 

Table 5 : Rtgrastion analysis of general expertise scores 





R2 


X explained 


PKSTI 


.17 


17X 


PICST2 


.16 


16X 



The results in Uble S indicate that expertise - as measured by the four (PKSTl) or ihree (PKST2) expertise 
tests - helps to explain 16 a 17% of the variance of the posttest results. 

Although this impact is significant, one can commmt that this figure is still restricted. Other variables - 
related with e;ipertise or other independent variables - seem to influence the posttest scores. Nevertheless, 
taking into account the conclusion of part 4.2 of this text, it might be interesting to look at the complex of 
expertise components to determine form a further quantitative analysis what type of expertise the 16-17% 
of explained variance stands for. 



* The vtriAncM of ES and LS m squat for tba 4 dtfiartok maawrti of compootttUi of axpeftaae (t<U«t). 

* ThU poittcK wai a paraUel venioo of the SO KST. Both taau nfUct the tubjcct-coatant daah with dun^g the atudy Uak. 
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43*2 Specific eqpertise componants influoictiis the posttest scores. 

If we enter mil the testscores in the regression equation, we get the following picture; indicating the % each 
i(eparate expertise test helps to explain the variance in the posttest scores : 

Table 6 : Rtgrtstlon analysis of txpertlae conponant scores 





R2 


X axplalned 


SO KST 


.07 


6X 


OR ICST 


.11 


11X 


ME KST 


.01 


IX 


NA KST 


.13 


13X 



Already at this le^el we can see that the mathematics expertise test (MA KST) and the optimal requisite test 
(OR KST) explain a large proporti(m of the variance in the posttest scores. But a further analysis is needed 
to determine exactly what the specific contribution of each expertise is. In order to do this, a stepwise 
regression analysis has been calculated^. Only the mathematics expertise test and the subject-oriented 
expertise test (SO KST) are withheld and entered in the regression equation. Both tests explain 13% of the 
variance in the posttest results. The score? for the optimal requisite test and the other subject^oriented 
expertise test do not seem to add any relevant (Pout « .1) and significant explanatory power. 
These results do confirm the pie-dominant intact of optimal requisite and mathematics expertise in learning 
of economics, and a lessei intact of subject-oriented knowledge. 

433 Students with better expertise obtaui higher posttest scores. 

To check this hypothesis, the results of two sub-groiq>s of students have been used. The scores of 23% of 
the students with the highest scores (H) and the scores of 25% of the students with the lowest scores (L) for 
expertise in general (PKSTl & PKST2) and for each of the specific expertise tests have been used in the 
analysis*. We checked whether students with high or low scores for the specific expertise tests, do also 
obtain significantly different results for the posttest^. 

Table 7 : The iRpact of low and high scores for 
expertise tests on the posttest scores 





I 


H 


F 


pF 


MCA 

L 


H 


PKST1 


5.09 


7.21 


18.90 


.000 


-1.01 


1.01 


PICST2 


5.18 


7.19 


17.4. 


.000 


-1.09 


.92 


so KST 


5.81 


6.73 


4.411 


.041 


-.54 


.38 


OR KST 


5.28 


6.65 


7.960 


.007 


-.79 


.58 


HE KST 


5.88 


6.30 


.680 


.413 


-.21 


.20 


MA KST 


5.73 


7.17 


9.953 


.003 


-.74 


.71 



Having a low or high expertise score (PKSTl & PKST2) is significantly reflected in differences in posttest 
scores. When looking at the specific expertise tests, we can also conclude that with the exception of ME 
KST, we can confirm the hypothesis that differences in expertise test scores are mirrored by posttest 
scores^^. Students with high expertise test scores obtain high posttest scores^ ^ . 



' Ttkiii« into tccounl the high iiUcrcontUlion between the optioMl pequiiite left and the mathematics Uit, it i» expected that 
aot all expeitiie acores will be entered in the tefietaioQ equation. 

* The letter L and H in the Uble refer to the froup with Low reaulu and the froup with Hich acorea for each ^ctfic expeitiae 
leal. 

* 1^ m»an acom of the high and low group for the wp^Qi^ axpertiae taau are aignificanUy dtfTerant (p < .0005). 

In itUUon to the fint expertiac teat (aubject-orienied) the hypotheaia U confirmed at the 5% level (p < .05). 
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4.4. Shorter study time rdlects higher levds of expertise and result in higher posttest scores. 

In order to detect the potenual role of study time on learning new economics knowledge, the time spent by 
students to finish the study task was registered. This study time varied from 62 minutes to 130 minutes. To 
make a further analysis of the study time-related hypothesis, students were divided into three groups, based 
on their study time^^. 

Analysis of variance revealed that the differences in study time are not reflected in significaat differences in 
expertise scores (general measure of expertise (PKST en PKST2) and expertise components). Multiple 
regression aiudysis shows that study time makes no contribution to explain the variance in posttest scores. 



" Thii analyiit bat bean rtplicated in another aenae : 25% of the itudenu with the highait and lowest acoret for the postteit 
have been con^ared to relation to their axparttae test acores. The reaulu of this analysis (t-test) are consisunt wi!h the resulu 
in Uble X : PKSTl (t— 3.65. |\.-.001); PKST2 (t— 3.73. Pt-.OOO); SO KST (t— 2.70, |K«.009); OR KST (t«-2.5, 
p,m .01); ME KST (f..l9, IV J7I); MA KST (t— 3^, r« .001). 
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1 « < 77'; 2 « > 76' and < 87'; 3 « > 86'. 
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p. II 



Sx CONCLUSIONS^ 

The results of this study concemins the quality and in^Mct of expertise in economics has revealed some 
relevant results with in4)lications for the content and organisation of education in the tield of economics. 

The first conclusion is that the variable "student type" (ES or LS) has been helpful to detect differences in 
expertise within a population of students. Moreover, these dil^erences could be extrapolated in terms of 
specific conq>onents of expertise. Striking were the differences in mathematics expertise and optimal 
requisite knowledge between both sub-populations. This fact strongly contradicts the multi-functional nature 
of the course 'Economics and Money' and in^lies structural, organisational of educational adapUtions of 
this course towards these differences. 

The second inqx>rtant conclusion of this research is that it could be stated that the level of expertise predicts 
- to a certain degree - future learning results of students. Although the predictive power of the expertise 
tests used is still limited (16-17%), further analysis revealed that most of the predictive power was related 
with optimal requisite knowledge and certainly mathematics. 

Thirdly, the results show that study time is not a relevant indcpmdent variable, reflecting differences in 
expertise and having an in^t on learning new subject matter. Hiis variable does not help to explain 
variance in the posttest scores and differences in study time are not reflected in significant differences in 
posttest scores. 

The results are helpful to indicate directions for further research. It looks for instance promising to analyze 
in more detail the complex of con^>onents in expertise. In this research project, expertise con^nents were 
defined along a 'content dimension'. In the near future, other dimensions can be put forward to analyze 
expertise. 




17 



. AiMJytU of ihe Quality and Itn^ct of Expcitite in Economy and Uw Students 

^ REFERENCES. 



p. 12 



Brown, J.S., Burton, R.R., (1978). Diagnostic modds for procedural bugs in mathematical skills. Cocnitive 
SfiiQi^^l55-192. — 

Bniinsma, GJ.N., Gcurts, P, A.Th.M.,(1988). Studicsnelheid van studcnten. Ecn cmpirisch onderzock naar 
individucle- en omgcvingsfactorcn die de studicsnelheid beinvloedcn. Tiidschrift voor Hoger Qnderwiis. 4. 
140-149. 



Claeys, L., Dams, F., Van De Looverbosch, M., (1981). Fonnatieve Evaluatie. 
IPEK-^ymposium. Diq)enbeek: Limburgs Universitair Centrum. 



De Corte, E., (1990). Learning with new information technologies in schools: perspectives fix)m the 
psychology of learning and instruction. Journal of Co mputer Assisted Leaming.6. 6 9>87> 

Dochy, F.J.R.C., (1988). Het effect van de ^prior k nowledge state^ op het leren: theorieen en onderzoek. 
Heerlea: Educational Technology Innovation Centre. 

Dochy, F.J.R.C., (1989). Variables influencing the in dexation of the "Prior Knowledge State* concent and a 
conceptual model for research. Heerlen: Educational Technology Innovation Centre . 

Dochy, F.J.R.C., Bouwcns M.R.J., (1990). Studies on the multi>fimctional nature of courses in economics 
and the role of domain specific expertise. Ex post fact o research 1, Heerlen: Educational Technology 
Innovation Centre. 

Dochy, F.J.R.C., Bouwens, M.R.J., Nicstadt, D.W., Wagemans, L.JJ.M., (1991). The role of subject^ 
oriented expertise. A study of the impact of p ersonal and contextual variables on succes in an economic 
course as indicators of expertise. Ex post facto research 2, Heerien: Educational Technology Innovation 
Centre. 

Ethington, C.A., (1990). A psychological model for student persistence. Research in Higher Education. 3, 
279-293. 

Ferguson-Hessler, M.G.M., (1989). On knowledge and expertise in phvsics. A Study of the Cognitive 
Aspects of Learning and Instruction in Phvsics, Hftlmond! Wibro. 

Glaser, R., (1987). Learning theory and theories of knowledge. In E. De Corte, H. Lodewijks, R. 
Parmentier and P. Span (Eds.). Learning and Instruction (397-414). Leuven University Press/Pergamon 
Press. 

Glaser, R., (1984). Education and Thinking. The role of knowledge. American Psychologist. 39. 9 3«104. 

Johnson, W., Kieras, D., (1983). Rq>resenution-saving effects of prior knowledge in memory for simple 
technical prose. Memory and Cognition. 11. 4 56^466. 

Miller Cleary, L., (1989). The importance of prior knowledge. Reading. 23. 2 8-31. 

Resnick, L.B., (1979). Theories and prescriptions for early reading instruction. In L.B. Resnick and P.A. 
Weaver (Eds.). Theory and practice of eariv reading (\oL2) . HiUsdale, NJ: Erlbaum. 

Spilich, G.J., Vesonder, G.T., Chiesi, H.L., Voss, J.F., (1979). Text processing of domain-related 
information for individuals with high and low domain knowledge. Jftynul fff Verbal I ^fl niing ill tf Verbal 
Behaviour. 18. 27S-291. 



ERLC 



16 



I Previous tnglish reports published in this series. 

! The 'Prior Knowledge State* of students 

and its ftciiitating effect on learning 
OTIC research report 1.2 
F.J.R.C. Oochy, 1988 

Variables influencing the indexation of the 
•Prior Knowledge State* concept and a 
conceptual model for research 
OTIC research report 2.2 
F.J^X.C. Oochy, 1988 

Students* views on Prior Knowledge 

OTIC research report 3.2 

F.J.R.C. Oochy, U.H.L. Steenbakkers, 1988 

Modularisation and student learning in modular 
instruction in relation with prior knowledge 
' OTIC research report 8 

I F.J.R.C. Oochy, l.J.J.M. Uagemans, H.C. de Wolf, 1989 



The didactics of open education: Background, analysis 

and approaches 

OTIC research report 9 

U.J.G. van den Boom, K.H.l.A. Schlusmans, 1989 

i Practical objectives at the Open University of the 

I Netherlands 

OTIC research report 13.2 

P.A. Kirschner, H.A.H. Meester, E. Middelbeek, 1989 

Schema theories as a base for the structural 
representation of the knowledge state 
OTIC research report 18 
F.J.R.C. Oochy, M.R.J. Bouwens, 1990 

J 

< Practicals and the aquisition of academic skills 

4 OTIC research report 19 

! P.A. Kirschner, 1990 

1 



1 { 

I ! 

I 

i ! 



I 



1 



BEST COPv AVAILABLE 



2 



